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x. [oi i]*rtfcwafu v s^t, [on]^ 

Isttmi 0] lc(ay'S-y-y> ? gS<^«c^dJ:d 

m6^9(r>ui^*imzmtco^ftm^ : i L <7m& 
m. 

»J -y isfSUi £Vmaiy$-0 -y ^£§3 J: 3 

mjkmzmi-t&ztizx^x. wmvsHujxM 
n&£Bf&-tixm£istt^ n*«6~i o<owma> 
i wtzimc?mtft3txm"mmmwi. 

im$mi 2] BgEr5-y -yS'm:««afcH'fc:. bo 

izmb^mfomm^mttim. 

[0001] 

im\^mi-i,tm^mi z\mmt. ?m&mm? 
t5i;v*<7)W£r)mzmL. m\,z^ y y^-gs^^rrs^ 
mwmm^a i.vz<rm&imizm?h . 

[0002] 

mmtt tx. ^m^u-^t'co^mt^mm^tu 
<m»t>tix»h. *lx. mi&jvvmwmmT* 
tmmx'm.Lizftcmisim&x'Zh 

fcftfcil. 3K^JR<7)^rV^ 5 <y HJM>4>%« y <y 
v». -W^^. «!*"Cli. m^-^SK (&BBVi) izit 

^xovit&zmK-tzztiFiiii&mxy-Btt m& 
BB^k) oy vi&*tth^w&m=HfijL<m^ 

b LTti. fzb tii. <8ffi¥5 - 219 0 2^miizm 
[0003] 01 Ott. ±B««3^5-21902^ 

nSGaAslfilOU 
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itfigtt® 1 0 3#^j£3;h.-0>S. Stt^ 1 0 3_Bc 
tt. 3^-9-^tt^y -y ^i&qrrSpSA lGaAsi» 

h%hpw?jvv®io4tffif6&ixx\^. P m? 

7 v HI 1 0 4 <7) y « y ^SW)±jii±t:tt. plGaAs 



(3) ^2002-223039 
3 4 

h^pI*-S7?3>^mio5)(«)s^ 46ao«tafcm«afliMio7i&m-rs*-c^ m 

X^Z. ifcfc. p1?77 Ml 04fcJ:tfpS:*-$ ^Sitr'J *5^0*>^fflbfc#JBtc$:*. ft*T' 

m i o 5&h*i:z> v<y~j&$wib&tst a. -Koy v5^aw>»*%»tfc«»*5iafc» y -y 

fct>tc. pS*-S Ml 0 5tf>±BS£g jm^r*-^£gttW^V^ffig£#*-,fc. 
J:otc. nSGaAs*>^S«Saaih^l 0 [00 1 0 J ZOWm. ±&<?)£o%mi£imt& 

-s °/?a>f? mi o 5±*}iifmsaflihii o 7 w®w**h y -/ ^"^os^^^-i/^ is^ri, 

GaAsifilOK^iKIl nSBgl 08jB3R£ [00 1 1] vl<0f|l3ltf>i>3— O^Bftfct &3&C«4 

s*ro»*. io t-sy^^^<7)«^^-^e»tsci:*j»rig 

[0 0 04)01 i~ai3tt. miotz^Ltiw^ %^ft%%m?<r)m&jjm$:&mi-& zk?t>&. 
^famm^gmTutxzMWthtzitwmwm [00121 

[0005] . Hll fcjjcf i d fc. nSG a A s m^mSCB&^tvk 0 f . 'J >y xSBi: BfJ&Oia 

SSlOUfc, MOCVD (Metal Organ MimXXm^tl. 'J v ^S^^tj^mmt^ 

ic Chemical Vapor Deposit frX^\->Mtt\iil<r)mW3St:1?thr$-V y-JUb £ 

77^1102,861103, pSAiGaAsH [ o o 1 3 1 zco-commtzzt^mfamtrnTxn. 

=3r6pa?5»yM104. iJitf, pIGaAsK 20 ±£<0J:dt, ^5-y y^^ftS^fctioT, 

pst-s 7?3^? mi o 5 £j£^wfcj&n y <y vsstj iixrs-y -y vW^ajL^«(c^S<0 
<£<y>&. P s:t-$ 7?3v??mi o 5± y 7swoa^fflusmfctfc*T« y -y yas# 

i otfr&fr«?x?fl 1 1 os-mrs. y ^ya^^^^ffl^tTff^^v^^^ 

[0006]^ 012fc^tJ:dfc. Wil 1 &§&Z1?thy$-V vyUtWUI&ZttzX^X . 

O^v^^fctT, pS^5-y Ml OA&XVvm* bttt. V «y V&rym-lifaffmmtf [ 0 1 1 ] ^|6j 

-S^ny^MlOSfcXyf-y^s.riiicj; fc^Six-c^S^-fc:. «U:Wt4^7 , S->J» 

0. Pl^7»y Ml 04t>ilfpS^-5 773^ ^*ai<o^*|fiio8iS^±fc{±. Wm±Mi:1tttk:& 

^Mio5*^sxh7>f7^^^»K«oy-y fc*s-c^s. £*ucJ:*k y-7mg£#&4 

[ 0 0 0 7 ] * l/C . 1 1 0 ISMfiVX^ [0014] JblS-OJiffifc «fc t*JV^ 

k IX. MOCVD&fcflJvvC. 01 3{c*$tt5J:a X. ntLKli. V v i?U0>%&fiM<rtimfflt. x-, 
nlGaAs frt>%Z>mm±M 1 0 7 ^^$^^{C3t^1>-}g«fc:*|.|ga*|6l-C*-5T3t 

S. ClOi:^ SSSftihm 0 7fct S iOzA^Sr* «[#fifc&S;fr|idfc:jgj£$ilTi3 0 . ^S-'J-yi^cO 

v*Ml 1 0±(C{iJS^$n-ftC. pS?5»/ Ml J^l^fflSS&Ji. 'J •y^^^^TlSKOiB^y)* 

0 4tJ«tl/pa^-5«y^3y^7Ml0 5*^^S |6ji:¥lTT*^>*|Sj(cm$ixTV^. iO«tdfc«J« 
'J y ¥&<?)m®£%£:lz®!t>mti d izB&ZtLZ . <1 -fiHf . %%iz % ? 5 - y <y ySO^frflcOTOIigtt 

[ooo8] gat. Hiot^Lfcidt. y*y» »*l<»±. v*tVU&ixKr^.-VvSHm~ Gat 

<0±fflfcSajL^pa^-5 y^3y^^Ml 0 5± 40 A s t 'J -y S^Ofi^facOiffili&te. [01 

tJit/mSfflit® 1 07±fc. pS€S1 0 9Srm-T 1 ] HMz WWBlftSfLT* 0 . ^5-»J y 

5. £*U nlGaAsl«10 KOSfflt, nlft [011] *rtfcWC*V»3Sn*Jfc 

1 08£JBa£-f&. i<0J:5tLT. «!3lW^«c^ ^«$tiTV^. C<OJ:otcfillKLTt. ^5 

3iFF*qB«s<i* . - y y i?t&<r>miifo<rmmhizwm&m*iiMz 

[0 0 09] J&MZ-t&Z-ttfX'tZ,. 

iwMmtLi. d t-tmmi ueifc i otz.m: [0015] jjeo^ y y smw<^y 5 - u >v ^ 

0^ft^3K*^rt'{i. pI?77 H« 1 0 4iJ itf p a5c^*^S3 J; d OBl£$ft£mcSffljIJI£S ^>fc:«H 

S3r-5>y^3y^^Ml0 5^x.y^-y^5^fc i.SO^»*Lv^ ^^i^tfiUS^Uf. UvS^K) 

t: Jt 0 . i^-t^oy -y i*g»»*l/0 vfc. ^<0J© ^«gaflihSfcSi5ixyiv^J: 3 fc^JftSfiSW, 'J 
y-y^SS^figU^ <Xc0IgT\ y y^i&S 50 -y^^t^tS^fi^^-t^-C^S. 



[0016] _ta«0*^ v iSttMimitf 

vm*z Mzffit &<D&m u\ zn x o izmfc-tti 
[0017] zcr>m\<mcr>mmiz£&!m&%%m? 

ry-rtzztiz^x. vvimt. ursttftje? io 

[ooi8] z<ommmiz x h^m&mm^wm. 
-fimxM. imnxoiz. v yi;utm%.rtffl®£mx 
xy$-vviW£Bm-&ztizXix. vvssms 

*y*- i Jt:$m-hZttfX'Z&. it:. 

tt*fo(ommb¥ftx+£\^ijto<?)«mBzi?t 

Zy$.-Ov : J®tmtZZt£Xr>X.t:bt&.V 20 
«y ¥&<?>&t1jfo<Dti§mtf [Oil] #M«Rft3*i 

jmnmaaudta* wmjtmttiHzimzik&z 
■thzttfxzh. 

[ooi9] jjeaorqic j; z^mtkmrn^owm 

8&£>£#;tri»J<9l!8*&«i. y<yva5<0^^r|6j^«8^|5 
<0*|6J tfffT4v^t*)S?n6 . ZCT>£ o tZffiftL 

£mffi.mkmzftftizf8.fkZitz>z t&xz & . 

[00 20] ±IB»J§£. #£L<tt. Vyis'lft 

SS^)S¥^l»)<OiiSgp{i. [Oil] 3rA£¥frOR£ 
SfU ^5 - y >y va5cr>S*^(Sl<7)ffl!^a5Ji; v [ 0 1 
1 ] -%mz¥fiT%^Uft£Bf8.Ztll . iOidfcfl! 

i-izmmjkm&xftizmzith z t #xz & . 

[oo2i] zco^ m Kli. VVX YW&B®. 

-thumt. con] -m&fmM 1 wx m 

b. [011] *[plfc¥fT-C=5rV^2 P HSi; 
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. [on] *i6itc wcft^s - y >y ^ast 

[0022] ±fEctt§£. ^S- 'J -y S4g*>£flc£83 
MfctfttZ b%< y <y S^*{3mcmS£££i&t 

&zb#x-%&. 

[0023] .tsBO^ ff*L<li, «&ffljlJB£$ 

&t sxgtt, y -y i/'atei^ $ - y -y v&zm d * 
? izwmjtmz&gzittiik. y-yxa5±«cfisi-5 

SSaaihS2r^*^-& C: t ferj: ->x. V -y ^SJjznn 

SVJMOIRHt-l/ttMfcy •yy*S5<D*fc:mS££& 
Ui-r&ZbWX'$&. 

[0024] ±M<?>tir&. rS-'J -y ^fcttJgJBHH' 

-nuf. 3>f?hmm-Lxvy vntoMzm^, cm 

[0025] 

[0026] Hl{i, J: S^flt 

[0027] t-r, mizmnx. -m&mmizxz 
z>. z<D~m&mtzxi^m»mj^FTit. mo 

wmiO^lrfSnlGaAslRllK, J!)2. 5 
jum<0^^lrt*nSA 1 GaAsH*5nl?5 
•yKJ12, mo. 0 5^m(7)jp*^^rf^nSAlGa 
Asi'^l, nSdf-^ y-Vrn-y 9M3i5 «tt^Stt«4 
*qg^$/l.Tlr^. ^OM§tt®4li. #0. 008/im 
Off*Sr^ri-4AlGaAs*^^S«>x;P®. »0. 
0 1 8timcr>mA*1i-f&A 1 GaAsHWW F 
fcJ:lX x *«70 . 0 0 8jum<?)J5^5rfl^-SAlGa 
As*^^Svs'yT«*«S«$^fi|ji^^. Stt 
®4±{Cli. *«J0. 0 5jum<7)ffA^^S P aA 1 G 
aAsK^Pl^tUt/n^^fS^ li)0. 13 
mOMJt Ztth p SA 1 G a A s A>/5>& & p 1 
^5>yKl6. fcjtf. *«)0. 0 2/zmc7)ff^^rtS 
pSA 1 GaAs*»^^rSpMx>yf-y^xh 77*^7 

[0028] i^T. xmmmxit. vms-^yy 

Zh"/Tm7±^ pMAlGaAs*^SpSlg2 
?7-yKJf8aj:. plGaAsK »ap$ ^^-;7 



LT^^SrX y +>7i-Z> ZblzXiX. 
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¥ freaks - y >y i&^-rsxg^^tr. 

<?>£ o iz^ttHI. [Oil] Xmz y »/ vS5 50 
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[Oil] UfitzBtfLZtlX^l. tit. QAlZfm? [ 0 0 3 5 ] 02~08»i. Hi tc^L/t-naggsfc 

l> !) -y ^g&fcBfrJ&aSlgfclgTT . U -y ^*S5£&tf J; a J: S^«c|fe^^S8irn-bX«:il#rs^«xolBf 

fc. paAlGaAs*^& P Sm2^7-yKS8b B5@*5«i:tf¥iB0T;fcS. 01~08£#«Sb 

5-U ^'S^^frflOlIiSgp* («SM±^a5) u. [ o 0 3 6 ] ar, 02fciicf J: ate. MOCVDffi^r 

[01 l]3nftfcTf?T*t^l3ttft3*l"0»*. fc'SrfflWC. nlGaAsHSUt. nlAlGaA 

[0 0 29] i^:. fe&tCfiffrS^S-U-y^a? (8 sH«nl??7Kl2, nSA 1 GaAsHi 

b. 9b) <0±ffl. ffllffifcit/IBI^J-^t^BD^Sd ' gtti4. plAlGa 
kti>(Z. «tyWSJ<DU«y^» (8a; 9a) <D±ffitf>* 10 AsK^SpI^'J+7'n7^l5. plAlGa 

£SHi$-£SJ:afc:. Ml. Ojum^MffSr^SnS AsK*5pSfl?77Kl6, pfAlGaAs 

AlGaAs^&SmmiiJilO#)&£3irO* HMpStvf^Xhr piAlGaA 

s*^^rSpSm2^7 yHS8. fcil^ plGaA 

[0030] «SffliWl0^3ti:*>t:. 4> sj&^&£ P s^«y:r;g9£iI^)Kjfc6$-t*-&„ 

*g?«?D'J-y> ; S<7)±®fci>^Tpa^-V«y7'S9ai:gf [0037] 03tC?jrr± dfc.. P a^ 7 7 

g>6. OjumcOS^i&^SpaGaA Jf9±OBf£fRUIC % Xh54 Tttttl'S'.XHRl 2 a 

s*^^ P S3^^hJill*^)S$^-CV^. fcitM2b£I&£-fS. 

[0031] =3riJ. nS?5 »/ KJ12. nS** •J-VT' [0038] <r<IT\ *3S*»$llT1i. 04 tZ5jrt£ o 

D'^I3« ?SttJI4. p94Mr!Hr7n??J|5. p +*^^W^MS1 2a<0^#^r|6|<offl!^$-G 
aS1^5>yHB6*5it/pax.yf-y^Ah-y7 , S7 20 aAs^fiJ -y ^(6) <X«yf->;/l§fc:>J .y^gffj&C 

tfc. pS3^^h)il l^*f6BB^rri^^h s [o 1 1 ] UfamifrtZ. iiz. lEtHztmtll- 

fS J <D-0tC&£ . ^'X Mi 1 2 bc0^*|fi]<0fflS«g5& [Oil] :fr|6ja» 

[0032] ±E<0J: a&«££^**3S*B$Stf>¥ *>j5r£OflJg<9 <*20tfBBTtt. 3 0 * ) flft*fc;8n»i 

l<D'J«y$;S±fc<igt£&#a^ y-y^Stefitifc*- ^x/NTn-b^T^fcf-yr^-fSlgt. ^SWSSl 

SpS*-\r*y:rja9aj3j;tfp§23S2?5>yKJl8a£ ttMeLTV**. 

*£t\ Stt«4^i:^S*tcS/iS. ^tT-fciO. 'J y^' [003 9] atfc. 03fc«fct^4te*U:l^XhJgj 

«OT*fcfi»r5?SttS4<0««JCt}V>T. l^-if3K 1 2 aSXT/l 2b*~?X?t LT\ pSH275>yK 
tfXZh. tt<Z®mt&?$ 30 Ji8fcJ:t^pS^^-yr®9^S5ll^«y)x»/f-y^}8[ 

te.m%Bbtmioizi:-oxftmzmbtix^&<DX'. pi$ 2 ; 5 7 ki 8 a t 1 7/1 9 

8£#«tfx=5:V\ £<Dfc*>. ^S-U-y^atoT^^tt ?7yK«8bfcpS*^Tfl9bfc;&^&6;k&fc: 

SKcftatS y -y i^c^tff&jlft^-f £ . fc^-r J: a fc. 4>*gStf>y -y ^«Ofi#^r|6](y)fflSgi5 

[oo33] *mmmxn. ±a» i 3 y v (MM-tas^) a. [ 0 1 1 ] *MicjMt3*i* . 

fc>?f£?>ISPi£Ri-CT. y «y ^gB£8tf J: a r 5- ^fcfcftg-tS r$-y -y x^<0^*|6l<y)ffl!^ 

y -yy»ta»t*ifcfcj:r»r. u rswtutfrs- 35 <n_b^) con] j»63 o- 

ftLKimizit^x. vv&mfismtwwjt-s; -y •yyafcjEaw-ifctfxo** y hxv^yrxmz 

Znm-hZ.ktfX-Z&. te^X. pSx.yf->^Xh-yTil7tt. lyf-^ 

[ 0 0 3 4 ] a* . «mrcii. ±E<o«k a c,^ h <y^fc LTSt&rs . a y «y stw&tvr 

ttMMUW [Oil] JrrtfcTOrfcltf'S-y 5-'J -yS^W*»JftLfcll» Ux^MKI 2 afcJ;Vl 

-yiW*R»t*ik(cJ:->T, ffl^SPA* [0 1 1 ] 2bSr|^£-fS. 

jgggggS^y yj^jjjSjtag^^jL [ Q04Q ] arte. B87fc^iH -±afc: P ax^v<r 

miOZft#izffL%ZithZkif i X'ZZ>. ZitizX*}. Xdiz. nlA 1 GaAsfr^ft&WjsffljtMl 0 Stje£ 

y-^^a^-rsoj-^tKi-rscit^t*^ d^t^, siaaitiiott. rs-y>y^ 



(fflJiH-hS8S) iz&^Xi>1MHzfmtZ. tit. 
*»y -y ¥&<r>&&}fo<7MmUi [Oil] tfifijfc^ 
S^fflitll Ott. ^Sfcoyy^'SO 

[004 1] @95-#BSLT. *H8eBiB<0Jt 

Wit IX. rs-'J-y^aso^^rifiii^fflg®^^ 

[Oil] ^rifijfcTfffcJBjSL^Kov^T^BW-S. 
H9fc*tJ:dfc. [01 l]*ifiifc:TfT=5r^5-'Jy 10 

Ji2 0#j&gL£-v\ ^$-y>yy$tf)^ 
pSGaAsrjy^^hfl21 tg« 
. -e^*. [Oil] *|6jtTff =5r^S- y -y 
^^Lfc^fcJi. pfflGaAsrjy^Hf 21 
jK>. ^5-y y^g|{<7>S^^|6lc7)ffl!^aJ^LT. * 

[0042] zzt. xmmmxi*. ±a<oi ? tc. 

fS. - 'J y ^^^^InKOfflJ^SS- [011] ^T|6jt: 20 
WC£v> (30- ) «k dfcjgft-f 6. £*ifc: 

i 1 ?. 07fc^LfcJ:-5fc. ^S-y-y^SiOffl^fc 
WC t«c£ffljh« 1 0 S £ fc tf? 

*, y-^«s»<^-rs<o$-^fcfi&±i- 

[0043] I CDS. mSSHLilJi 1 0±c7)J9r£fIttHc. 
l"3*XMtl3*#jfc*-*. -f-L-Tx W**Mll3fc 
v*? LT. #*mn*J -y $^±]B±<3ftft£*i*: 
€^ffljt«10^x^^y^fciOI^L^ 
MRl3tB*t*. iiifciO, H8fcJj^-J:3fc. 30 

[0044]ft»tc. Hlfc^LTtiotc. mcgffljtfl 
1 OZWo b b fcfcr. WMtoV >y i^U^lMizti^X 

[0045] immm<mm.Tu±xxu . ±m<ox 40 

y vis&tmfevfsmzmxxys-v 
wm-hzttzx^x, vvinasxvrs-vv&K 
wan Lfc^KK&so-c. y «y swoMgeii Lfe» 

IZbtfTZh. 

[ 0 0 4 6 ] afc. j^^^m^m * 
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&&xm;Xh^X.M®m:t><?>X'ii%^b%*.t>ti 
^lte<1ffim$cr)miz£',Xw2ti. ZUzim 

[0 04 8]fcfc;Ufs JdBtMfflarCfi. GaAsS- 
y y ^'gP(2t>V vc , y -y xgPcT^^toffllgi 

GaAstf^^y •yi^T|pIT*oTU'— (f<7)3K 

•ttrrtrc** [on] -frfammh kttc/S' 
-y 7S&o£¥2n4«>HBS* [on] arnafcjpf? 

ffi«o^*tts*^*sy «yya5ttjiwiiregf 
^xmfcmzKh-Kmzmm-hbbuz. rs-y 

mzmm-hi t izx ->x. mstmmi^t z b&x 

[0 04 9] tt:. ±mmmmxa. rs-y-y^s 
<o^^ri&i<7jffl}ga5j-, f63Kt:n-§--ri»*3«iS5<oyy>'* 

*mntztuzm$,-f^ mnngx-b-yxtBi^. 

Z<7)i&&^ #&L<i±^ 0. 2* ~89. 8* <0^HT 

«»«:Sri6ifc»fiWt»«J:<. ZMzm b<li. 3 0 
♦ ~6 0« OKffl-ejgJiEttUf«kvn 
[ 0 0 5 0 ] tti. ±UiQ80iag'eii. 2ocD^ 5-y 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the semi-conductor light emitting device 
which has the ridge section, and its manufacture approach about a semi-conductor light emitting device 
and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, semi-conductor light emitting devices, such as 
semiconductor laser, are widely used as the object for optical communication, a noncommercial use, and 
the light source for industrial devices. And in order to obtain the semi-conductor light emitting device of 
high power, it is necessary to make as small as possible absorption-of-light loss generated in the barrier 
layer. In order to make absorption-of-light loss small, it is desirable to enlarge thickness (height) of the 
ridge section it is thin from a cladding layer without the absorption of light as much as possible. For this 
reason, in the former, the semi-conductor light emitting device which has the ridge section of the shape 
of reverse mesa which can make the ridge section high compared with the shape of order mesa 
(trapezoid configuration) (reverse trapezoid configuration) is used well. As a semi-conductor light 
emitting device which has the reverse mesa-like ridge section, it is indicated by JP,5-21902,A, for 
example. 

[0003] Drawing 10 is the sectional view having shown the structure of the conventional semi-conductor 
light emitting device (semiconductor laser) indicated by above-mentioned JP, 5-2 1902, A. With reference 
to drawing 10 , n mold cladding layer 102 and the barrier layer 103 which consist of an n mold AlGaAs 
are formed on the n mold GaAs substrate 101 by this conventional semi-conductor light emitting device. 
On the barrier layer 103, p mold cladding layer 104 which consists of a p mold AlGaAs which has the 
reverse mesa-like ridge section is formed. On the top face of the ridge section of p mold cladding layer 
104, p mold ohmic contact layer 105 which consists of a p mold GaAs is formed. Moreover, while 
embedding the ridge section which consists of a p mold cladding layer 104 and a p mold ohmic contact 
layer 105, the current blocking layer 107 which consists of an n mold GaAs is formed so that the top 
face of p mold ohmic contact layer 105 may be exposed, p mold electrode 109 is formed on p mold 
ohmic contact layer 105 exposed to the ridge section top face, and the current blocking layer 107. 
Moreover, n mold electrode 108 is formed in the rear face of the n mold GaAs substrate 101. 
[0004] Drawing 1 1 - drawing 13 are the sectional views for explaining the manufacture process of the 
conventional semi-conductor light emitting device shown in drawing 10 . With reference to drawing 10 - 
drawing 13 , the manufacture process of the conventional semi-conductor light emitting device is 
explained. 

[0005] first, it is shown in drawing 1 1 - as - the n mold GaAs substrate 101 top MOCVD (Metal 
Organic Chemical Vapor Deposition) - n mold cladding layer 102 which consists of an n mold AlGaAs, 
a barrier layer 103, p mold cladding layer 104 which consists of a p mold AlGaAs, and p mold ohmic 
contact layer 105 which consists of a p mold GaAs are continuously grown up using law. Then, the 
mask layer 1 10 which consists of stripe-like Si02 which has the thickness of several micrometers is 
formed in the predetermined field on p mold ohmic contact layer 105. 

[0006] Next, as shown in drawing 12 , the ridge section of the shape of reverse mesa of the shape of a 
stripe which consists of a p mold cladding layer 104 and a p mold ohmic contact layer 105 is formed by 
etching p mold cladding layer 104 and p mold ohmic contact layer 105 by using the mask layer 1 10 as a 
mask. 

[0007] and the mask layer 1 10 - a selective growth mask -- carrying out - MOCVD - the current 
lQcldflg4ay^iU£7-w^ 

this time, on the mask layer 1 10 which consists of Si02, the current blocking layer 107 is formed so that 
the side face of the ridge section which consists of a p mold cladding layer 104 and a p mold ohmic 
contact layer 105 may be embedded thoroughly, without growing up. Then, the mask layer 1 10 is 
removed. 
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[0008] Finally, as shown in drawing 10 , p mold electrode 109 is formed on p mold ohmic contact layer 
105 exposed to the top face of the ridge section, and the current blocking layer 107. Moreover, n mold 
electrode 108 is formed in the rear face of the n mold GaAs substrate 101. Thus, the conventional semi- 
conductor light emitting device is formed. 
[0009] 

[Problem(s) to be Solved by the Invention] As described above, in the conventional semi-conductor light 
emitting device, the reverse mesa-like ridge section was formed by etching p mold cladding layer 104 
and p mold ohmic contact layer 105. In this case, will be projected by only the ridge section on a 
component front face until it forms the current blocking layer 107 at the following process so that the 
ridge section may be embedded after forming the ridge section. In the former, the trouble that the ridge 
section tends to receive an impact and a damage was between the conditions that only this ridge section 
projected. 

[0010] Made in order that this invention may solve the above technical problems, one object of this 
invention is offering the semi-conductor light emitting device which can mitigate the impact and damage 
to the ridge section which participates in luminescence. 

[001 1] Another object of this invention is offering the manufacture approach of the semi-conductor light 
emitting device which can mitigate the impact and damage to the ridge section which participates in 
luminescence. 
[0012] 

[Means for Solving the Problem] The semi-conductor light emitting device by the aspect of affairs of 1 
of this invention separated the semi-conductor layer containing a barrier layer, the ridge section formed 
in the front face of a semi-conductor layer, the ridge section, and predetermined spacing, was formed, 
and is equipped with the side edge section of the longitudinal direction of the ridge section, and the 
dummy ridge section which has the side edge section of the longitudinal direction which is not parallel. 
[0013] In the semi-conductor light emitting device by this aspect of affairs of 1, since it becomes the 
configuration where the ridge section and the dummy ridge section projected by preparing the dummy 
ridge section as mentioned above, compared with the configuration where only the ridge section 
projected, the impact and damage which the ridge section receives are mitigable. Moreover, when the 
side edge section of the longitudinal direction of for example, the ridge section is formed in the [01 1] 
directions by preparing the dummy ridge section which has the side edge section of the longitudinal 
direction which is not parallel to the side edge section of the longitudinal direction of the ridge section, 
on the side edge section of the longitudinal direction of the dummy ridge section which is not parallel to 
it, a current blocking layer can fully be grown up. Thereby, it can prevent effectively that leakage 
current occurs. 

[0014] In the semi-conductor light emitting device by up Norikazu ! s aspect of affairs, preferably, the 
side edge section of the longitudinal direction of the ridge section is formed in the direction which is the 
crystal orientation which becomes reverse mesa-like, and becomes in the direction of an optical axis, 
when etched, and the side edge section of the longitudinal direction of the dummy ridge section is 
formed in the direction which is not parallel to the direction of the side edge section of the longitudinal 
direction of the ridge section. Thus, if constituted, a current blocking layer can fully be easily grown up 
on the side edge section of the longitudinal direction of the dummy ridge section. Moreover, preferably, 
including Ga and As, the side edge section of the longitudinal direction of the ridge section is formed in 
the [01 1] directions at parallel, and the ridge section and the dummy ridge section are formed in the 
direction which is not parallel to the [011] directions for the side edge section of the longitudinal 
direction of the dummy ridge section. Thus, even if constituted, a current blocking layer can fully be 
easily grown up on the side edge section of the longitudinal direction of the dummy ridge section. 

[£Q4^]4n4he-above-menti^ned-ease 

that the whole dummy ridge section other than the ridge section might be covered. Thus, since it will be 
formed so that only the ridge section may not be covered with a current blocking layer if constituted, a 
current can be easily supplied only to the ridge section. 

[0016] In the above-mentioned case, it is desirable to have further the contact layer formed so that only 
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the ridge section might be contacted, without contacting the dummy ridge section. Thus, if constituted, a 
current can be easily supplied only to the ridge section through a contact layer. 

[0017] The manufacture approach of the semi-conductor light emitting device by other aspects of affairs 
of this invention The process which forms the semi-conductor layer containing a barrier layer, the 
process which forms the resist film in the predetermined field on the front face of a semi-conductor 
layer, and by etching a semi-conductor layer by using the resist film as a mask It has the process which 
forms the ridge section, and the side edge section of the longitudinal direction of the ridge section and 
the dummy ridge section which has the side edge section of the longitudinal direction which is not 
parallel. 

[0018] By the manufacture approach of the semi-conductor light emitting device by other aspects of 
affairs, since it becomes the configuration where the ridge section and the dummy ridge section 
projected by separating the ridge section and predetermined spacing and forming the dummy ridge 
section as mentioned above, compared with the configuration where only the ridge section projected, the 
impact and damage which the ridge section receives are mitigable. Moreover, when the side edge 
section of the longitudinal direction of for example, the ridge section is formed in the [01 1] directions by 
preparing the dummy ridge section which has the side edge section of the longitudinal direction which is 
not parallel to the side edge section of the longitudinal direction of the ridge section, on the side edge 
section of the longitudinal direction of the dummy ridge section which is not parallel to it, a current 
blocking layer can fully be grown up. A semi-conductor light emitting device with possible this 
preventing effectively that leakage current occurs can be formed easily. 

[0019] In the manufacture approach of the semi-conductor light emitting device by the aspect of affairs 
besides the above, preferably, the side edge section of the longitudinal direction of the ridge section is 
formed in the direction which is the crystal orientation which becomes reverse mesa-like, and becomes 
in the direction of an optical axis, when etched, and the side edge section of the longitudinal direction of 
the dummy ridge section is formed in the direction which is not parallel to the direction of the side edge 
section of the longitudinal direction of the ridge section. Thus, if constituted, a current blocking layer 
can fully be easily grown up on the side edge section of the longitudinal direction of the dummy ridge 
section. 

[0020] Moreover, in the above-mentioned case, preferably, including Ga and As, the side edge section 
of the longitudinal direction of the ridge section is formed in the [01 1] directions at parallel, and the 
ridge section and the dummy ridge section are formed in the direction which is not parallel to the [01 1] 
directions for the side edge section of the longitudinal direction of the dummy ridge section. Thus, even 
if constituted, a current blocking layer can fully be easily grown up on the side edge section of the 
longitudinal direction of the dummy ridge section. 

[0021] Preferably in this case, the process which forms the resist film The process which forms the ridge 
section and the dummy ridge section including the process which forms the 1st resist film parallel to the 
[011] directions, and the 2nd resist film which is not parallel to the [01 1] directions By etching a semi- 
conductor layer by using the 1st resist film and the 2nd resist film as a mask, the process which forms 
the ridge section parallel to the [011] directions and the dummy ridge section which is not parallel to the 
[011] directions is included. Thus, if constituted, the ridge section parallel to the [011] directions and the 
dummy ridge section which is not parallel to the [01 1] directions can be formed easily. 
[0022] In the above-mentioned case, it is desirable to have further the process into which a current 
blocking layer is grown up so that the whole dummy ridge section may be covered. Thus, if constituted, 
a current can be easily supplied only to the ridge section, without passing a current in the dummy ridge 
section. 

[0023] The process which forms a current blocking layer preferably in the above-mentioned case 
iiieludes^he^rocess^hich^ — 
located on the ridge section, after growing up a current blocking layer so that the ridge section and the 
dummy ridge section may be covered. Thus, if constituted, a current can be easily supplied only to the 
ridge section through opening on the ridge section. 

[0024] In the above-mentioned case, it is desirable to have further the process which forms a contact 
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layer so that only the ridge section may be contacted, without contacting the dummy ridge section. Thus, 
if constituted, a current can be easily supplied only to the ridge section through a contact layer. 
[0025] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0026] Drawing 1 is the sectional view having shown the structure of the semi-conductor light emitting 
device (semiconductor laser) by 1 operation gestalt of this invention. 

[0027] First, with reference to drawing 1 , the structure of the semi-conductor light emitting device 
(semiconductor laser) by 1 operation gestalt is explained. In the semi-conductor light emitting device by 
this 1 operation gestalt, n mold cladding layer 2 which consists of an n mold AlGaAs which has the 
thickness of about 2.5 micrometers, n mold carrier block layer 3 which consists of an n mold AlGaAs 
which has the thickness of about 0.05 micrometers, and the barrier layer 4 are formed on the n mold 
GaAs substrate 1 which has the thickness of about 90 micrometers. This barrier layer 4 has the structure 
where the laminating of the well layer which consists of AlGaAs which has the thickness of about 0.008 
micrometers, the guide layer which consists of AlGaAs which has the thickness of about 0.018 
micrometers, and the barrier layer which consists of AlGaAs which has the thickness of about 0.008 
micrometers was carried out. On the barrier layer 4, p mold carrier block layer 5 which consists of a p 
mold AlGaAs which has the thickness of about 0.05 micrometers, the p type 1st cladding layer 6 and 
which consists of a p mold AlGaAs which has the thickness of about 0. 13 micrometers, and p mold 
etching stop layer 7 which consists of a p mold AlGaAs which has the thickness of about 0.02 
micrometers are formed. 

>^ [0028] Here, with this operation gestalt, the ridge section of the shape of reverse mesa constituted by p 
type 2nd cladding layer 8a which consists of ajunold AlGaAs, and p mold cap la^er_9awhich consists 
of a p mold GaAs is formed on p mold etching stop layer 7. And the side edge section (slcfe-face up 
edge) of theTongitudinal direction of the ridge section is formed in the [01 1] directions in which the 
ridge section is the crystal orientation which becomes reverse mesa-like, and serves as the direction of 
an optical axis of laser at the time of etching. Moreover, the ridge section located in the center and 
predetermined spacing are separated, and the dummy ridge section constituted by p type 2nd cladding 
layer 8b which consists of a p mold AlGaAs, and p mold cap lay er 9hj vhich consists of a p mold GaAs 
TsTormed so that the ridge section may be inserted. The side edge section (side-face up edge) of the 
longitudinal direction of the dummy ridge section is formed in the direction which is not parallel to the 
[011] directions. 

[0029] Moreover, the current blocking layer 10 whi ch consists of an n mold AlGaAs which has about 
1 .0-micrometer thickness is formed so that only the top face of the ridge section (8a, 9a) of a center 
section may be exposed for the whole surface containing the top face of the dummy ridge section (8b, 
9b) located in right and left, a side face, and the side edge section with a wrap. 

[0030] Moreover, p mold contactla^er 1 1 which consists of a p mold GaAs which has the thickness of 
about 6^0 micrometers is formed so that p mold cap layer 9a may be contacted on the top face of the 
ridge section of a center section with a wrap in the current blocking layer 10. 

[003 1] In addition, n mold cladding layer 2, n mold carrier block layer 3, a barrier layer 4, p mold carrier 
block layer 5, the p type 1st cladding layer 6 and, and p mold etching stop layer 7 are examples of "the 
semi-conductor layer containing a barrier layer" of this invention. Moreover, p mold contact layer 1 1 is 
an example of the "contact layer" of this invention. 

[0032] As a current path of the semi-conductor light emitting device of this operation gestalt of having 
the above structures, a current flows to a barrier layer 4 through p mold cap layer 9a and p type 2nd 
cladding layer 8a which constitute the ridge section from the part located on the ridge section of p mold 

GontaGt4ay^r^4^4iereby~a4a^ 

the ridge section. In addition, since the top face of the dummy ridge section located in right and left, a 
side face, and the side edge section (side-face up edge) are fully covered with the current blocking layer 
10, a current does not flow to p mold cap layer 9b which constitutes the dummy ridge section. For this 
reason, a laser beam is not generated in the field of the barrier layer 4 of the lower part of the dummy 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi ejje 



7/10/06 



JP,2002-223039,A pETAILED DESCRIPTION] 



Page 5 of 7 



ridge section. That is, only the ridge section located in a center section participates in luminescence. 
[0033] With this operation gestalt, since it becomes the configuration where the ridge section and the 
dummy ridge section projected by preparing the dummy ridge section so that the ridge section and 
predetermined spacing may be separated and the ridge section may be inserted as mentioned above, 
compared with the configuration where only the ridge section projected, the impact and damage which 
the ridge section receives are mitigable. 

[0034] Moreover, with this operation gestalt, when the side edge section of a longitudinal direction 
prepares the dummy ridge section which is not parallel to the [Oil] directions as mentioned above, 
unlike the case where the side edge section prepares the dummy ridge section parallel to the [Oil] 
directions, in the manufacture process mentioned later, the current blocking layer 10 can fully be grown 
up on the dummy ridge section. Thereby, it can prevent effectively that leakage current occurs. 
[0035] Drawing 2 - drawi n g 8 are the sectional views and top views for explaining the manufacture 
process of the semi-conductor light emitting device by 1 operation gestalt shown in drawing 1 . Next, 
with reference to drawing 1 - drawing 8 , the manufacture process of the semi-conductor light emitting 
device by 1 operation gestalt is explained. 

[0036] Law etc. is used, first, it is shown in drawing 2 - as - MOCVD - on the n mold GaAs substrate 
1 n mold cladding layer 2 which consists of an n mold AlGaAs, n mold carrier block layer 3 which 
consists of an n mold AlGaAs, a barrier layer 4, p mold carrier block layer 5 which consists of a p mold 
AlGaAs, the p type 1st cladding layer 6 which consists of a p mold AlGaAs, p mold etching stop layer 7 
which consists of a p mold AlGaAs, The p type 2nd cladding layer 8 and which consists of a p mold 
AlGaAs, and p mold cap layer 9 which consists of a p mold GaAs are grown up continuously. 
[0037] Then, as shown in drawing 3 , the stripe-like resist film 12a and 12b is formed in the 
predetermined field on p mold cap layer 9. 

[0038] here - a book - operation - a gestalt -****- drawing 4 - being shown - as - a center section 
— a resist — the film — 12 — a — a longitudinal direction — a side edge — the section — GaAs — reverse — 
a mesa - a ridge — a direction (direction where the ridge section becomes reverse mesa-like at the time 
of etching) ~ it is - laser - an optical axis - a direction ~ it is -- [— 01 1 -] - a direction - forming . 
Moreover, the side edge section of the longitudinal direction of resist film 12b located in right and left is 
formed in the predetermined direction include-angle theta (this operation gestalt 30 degrees) Leaning 
from [01 1]. In addition, in drawing 4 , in case a chip parting line is chip-ized after wafer process 
termination, it means the line to divide. 

[0039] Next, by carrying out wet etching of the p type 2nd cladding layer 8 and, and the p mold cap 
layer 9 with the etching reagent of a tartaric-acid system by using as a mask the resist film 12a and 12b 
shown in drawing 3 and drawing 4 The dummy ridge section located in the right and left which consist 
of the ridge section which has the shape of reverse mesa which consists of p type 2nd cladding layer 8a 
and p mold cap layer 9a as shown in drawing 5 , and p type 2nd cladding layer 8b and p mold cap layer 
9b is formed. In this case, as shown in drawing 6 , the side edge section (side-face up edge) of the 
longitudinal direction of the ridge section of a center section is formed in the [011] directions. The side 
edge section (side-face up edge) of the longitudinal direction of the dummy ridge section located in right 
and left on the other hand is formed in the direction to which 30 degrees inclined from [01 1]. In 
addition, in the wet etching process for forming the above-mentioned ridge section and the above- 
mentioned dummy ridge section, p mold etching stop layer 7 functions as an etching stopper. Thus, after 
forming the ridge section and the dummy ridge section, the resist film 12a and 12b is removed. 
[0040] Next, as shown in drawing 7 , the current blocking layer 10 which consists of an n mold AlGaAs 
is grown up so that p mold etching stop layer 7, the ridge section, and the dummy ridge section may be 
covered. At this time, since the current blocking layer 10 does not have the side edge section of the 
4engitudmaWire<^ 

only in the side face and top face of the dummy ridge section but in the side edge section (side-face up 
edge). Moreover, in the side edge section (side-face up edge) of the longitudinal direction of the ridge 
section of a center section, since the side edge section of the longitudinal direction of the ridge section of 
a center section is parallel to the [011] directions, the current blocking layer 10 grows, without growing 
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up so that parts other than the side edge section of the ridge section may be covered. 
[0041] Here, with reference to drawing 9 , the example which formed the side edge section of the 
longitudinal direction of the dummy ridge section in the [01 1] directions at parallel is explained as an 
example of a comparison of this operation gestalt. As shown in drawing 9 , the current blocking layer 20 
does not grow up to be the side edge section (side-face up edge) of the longitudinal direction of the 
dummy ridge section parallel to the [01 1] directions. For this reason, the side edge section of the 
longitudinal direction of the dummy ridge section contacts the p mold GaAs contact layer 21. 
Consequently, when the dummy ridge section parallel to the [01 1] directions is formed, the 
inconvenience that leakage current occurs through the side edge section of the longitudinal direction of 
the dummy ridge section in the direction shown by the arrow head arises from the p mold GaAs contact 
layer 21. 

[0042] So, with this operation gestalt, as mentioned above, it is parallel, and the side edge section of the 
longitudinal direction of the dummy ridge section is twisted in the [01 1] directions (30 degrees inclines), 
and is formed in them like. Thereby, as shown in drawing 7 , it can prevent effectively that can fully 
grow up the current blocking layer 10 also in the side edge section of the dummy ridge section, 
consequently leakage current occurs. 

[0043] Then, the resist film 13 is formed in the predetermined field on the current blocking layer 10. 
And by using the resist film 13 as a mask, after etching removes the current blocking layer 10 formed on 
the top face of the ridge section of a center section, the resist film 13 is removed. As shown in drawi ng 
8 , while only the top face (p mold cap layer 9a) of the ridge section of a center section is exposed by 
this, the configuration in which the whole dummy ridge section located in right and left was covered 
with the current blocking layer 10 is acquired. 

[0044] Finally, as shown in drawing 1 , p mold contact layer 1 1 which consists of a p mold GaAs is 
formed so that p mold cap layer 9a may be contacted on the top face of the ridge section of a center 
section with a wrap in the current blocking layer 10. Thus, the semi-conductor light emitting device of 
this operation gestalt is formed. 

[0045] In the manufacture process of this operation gestalt, since it becomes the configuration where the 
ridge section and the dummy ridge section projected by separating the ridge section and predetermined 
spacing and forming the dummy ridge section as mentioned above, compared with the configuration 
where only the ridge section projected, the impact and damage which the ridge section receives are 
mitigable. 

[0046] Moreover, the semi-conductor light emitting device of this operation gestalt was 8 degrees in 
level breadth include angle, are 60 degrees C and 130mW, and operated to stability for 500 hours or 
more while the basic transverse-mode optical output 150mW or more was obtained. 
[0047] In addition, it should be thought that the operation gestalt indicated this time is [ no ] 
instantiation at points, and restrictive. The range of this invention is shown by the above-mentioned not 
explanation but claim of an operation gestalt, and all modification in a claim, equal semantics, and 
within the limits is included further. 

[0048] for example, - the above - operation — a gestalt — **** — GaAs - containing - a ridge - the 
section - setting - the - a ridge - the section - a longitudinal direction - a side edge - the section - 
GaAs - reverse — a mesa - a ridge - a direction ~ it is - laser - an optical axis - a direction — it is — 
[—011 — ] — a direction — forming — while — Although the example which formed the side edge section 
of the longitudinal direction of the dummy ridge section in the direction which is not parallel to the 
[011] directions was shown, this invention is applicable not only to this but the ridge section which 
consists of other semiconductor materials. In this case, while forming in the direction which is the 
direction of a reverse mesa ridge of the semiconductor material which constitutes that ridge section, and 
%eeomes4frthe-dir^ti^n^^ 

ridge section, the same effectiveness can be acquired by being the direction of a reverse mesa ridge of 
that semiconductor material, and forming the side edge section of the longitudinal direction of the 
dummy ridge section in the direction of an optical axis, and the direction which is not parallel to the 
becoming direction. 
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[0049] Moreover, although formed in the direction to which 30 degrees of side edge sections of the 
longitudinal direction of the dummy ridge section were leaned from the side edge section of the 
longitudinal direction of the ridge section of a center section which participates in luminescence with the 
above-mentioned operation gestalt, this inventions may be not only this but other include angles. In this 
case, what is necessary is just to form in 30 degrees - 60 degrees still more preferably that what is 
necessary is just to form in the direction leaned in 0.2 degrees - 89.8 degrees preferably. 
[0050] Moreover, although the two dummy ridge sections were prepared, this invention may prepare 
only not only this but the one dummy ridge section, and you may make it prepare it three or more with 
the above-mentioned operation gestalt. 
[0051] 

[Effect of the Invention] As mentioned above, according to this invention, the semi-conductor light 
emitting device which can mitigate the impact and damage to the ridge section which participates in 
luminescence, and its manufacture approach can be offered. 




[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view having shown the semi-conductor light emitting device by 1 
operation gestalt of this invention. 

[Drawing 2] It is a sectional view for explaining the manufacture process of the semi-conductor light 
emitting device by 1 operation gestalt shown in drawing 1 . 

[Drawing 3] It is a sectional view for explaining the manufacture process of the semi-conductor light 
emitting device by 1 operation gestalt shown in drawing 1 . 

[Drawing 4] It is a top view for explaining the manufacture process of the semi-conductor light emitting 
device by 1 operation gestalt shown in drawing 1 . 

[Drawing 5] It is a sectional view for explaining the manufacture process of the semi-conductor light 
emitting device by 1 operation gestalt shown in drawing 1 . 

[Drawing 6] It is a top view for explaining the manufacture process of the semi-conductor light emitting 
device by 1 operation gestalt shown in drawing 1 . 

[Drawing 7] It is a sectional view for explaining the manufacture process of the semi-conductor light 
emitting device by 1 operation gestalt shown in drawing 1 . 

[Drawing 8] It is a sectional view for explaining the manufacture process of the semi-conductor light 
emitting device by 1 operation gestalt shown in drawing 1 . 

[Drawing 9] It is the sectional view having shown the example of a comparison of the semi-conductor 
light emitting device by 1 operation gestalt shown in drawing 1 . 

[Drawing 10] It is the sectional view having shown the conventional semi-conductor light emitting 
device. 

[Drawing 11] It is a sectional view for explaining the manufacture process of the conventional semi- 
conductor light emitting device. 

[Drawing 12] It is a sectional view for explaining the manufacture process of the conventional semi- 
conductor light emitting device. 

[Drawing 13] It is a sectional view for explaining the manufacture process of the conventional semi- 
conductor light emitting device. 
[Description of Notations] 

1 N Mold GaAs Substrate (Semi-conductor Layer) 

2 N Mold Cladding Layer (Semi-conductor Layer) 

3 N Mold Carrier Block Layer (Semi-conductor Layer) 

4 Barrier Layer (Semi-conductor Layer) 

5 P Mold Carrier Block Layer (Semi-conductor Layer) 

6 P Type 1st Cladding Layer (Semi-conductor Layer) 

7 P Mold Etching Stop Layer (Semi-conductor Layer) 

8a, 8b The p type 2nd cladding layer (semi-conductor layer) 

9a, 9b p mold cap layer (semi-conductor layer) 

8a, 9a Ridge section 

8b, 9b Dummy ridge section 

10 Current Blocking Layer 

1 1 P Mold Contact Layer (Contact Layer) 
12a, 12b Resist film 
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